Earnings growth has been systematically decreasing from one cohort to the next, starting with the cohort that was 25-year-old in 1940. This cohort's labor earnings were multiplied by a factor of 4 between the ages of 25 and 55. For the 1980 cohort the same calculation yields a factor of 2.2. Why are recent cohorts facing flatter earnings profiles? Our theory combines two points: (1) the incentives to accumulate human capital over one's work life are decreasing in the initial stock of human capital; (2) recent cohorts are more educated and do start their work lives with more human capital. We build and calibrate a parsimonious model of schooling and human capital accumulation on the job to fit the earnings of the 1940 cohort at different ages. Our model accounts for more than 60% of the decline in the growth rate of earnings between the 1940 and the 1980 cohorts as the result of a single exogenous factor: increasing aggregate productivity.
Introduction
The labor earnings of male workers reaching their 25th birthday in 1940 were multiplied by a factor of 3.9 by the time they reached age 55. This amounted to a 4.5 percent annual rate of growth over the course of their working lives. In contrast, the labor earnings of male workers reaching their 25th birthday in 1980 were multiplied by a factor of 2.2. A 2.6 percent annual rate of growth. Figure   1 illustrates how systematic the decline of earnings growth was across cohorts. It also shows that the phenomenon remains even when the data is disaggregated by education level. What, then, explains the flattening of earnings profile across cohorts? We propose an answer 1 Using a finer grid to distinguish more education levels does not alter this observation. Thus changes in the educational composition of the labor force are not primarily responsible for this flattening of labor earnings paths.
2 We do not draw implications for the well-being of successive cohorts from these observations. The fact that latter cohorts experienced less earnings growth does not mean that they had less lifetime income since their earnings were higher.
based on cross-cohort differences in schooling and human capital accumulation. The gist of our argument can be summarized in two propositions. First, members of the most recent cohorts are more educated, as indicated by their higher educational attainment and, therefore, they start their work lives with more initial human capital. Second, the incentives to accumulate human capital over one's work life are decreasing in the initial stock of human capital. Thus, members of the most recent cohorts accumulate less human capital over their working lives and, consequently, experience less earnings growth.
To evaluate the quantitative relevance of our theory we develop a parsimonious model of college attainment and human capital accumulation on the job. We borrow from the literature, e.g. ?, ?? and ? to model human capital accumulation on the job. Each period a worker can allocate his time and existing stock of human capital between the production of goods and the accumulation of more human capital. The latter activity is subject to decreasing returns. An implication of the Ben-Porath model is that the returns to human capital accumulation are decreasing in the initial stock of human capital. To model college attainment we assume that all individuals are endowed with a high-school education, but that they differ in their ability to acquire human capital in college and on the job. We assume that an individual's human capital after college depends on ability, the time spent in college, and goods spending on college -a "quality" component of college education.
In our model there is only one exogenous variable responsible for both the flattening of earnings profiles and the increase in educational attainment: aggregate productivity or, equivalently, the rental rate of human capital. We assume that it grows at a constant rate. To understand how such growth generates the flattening of earnings profile across cohorts observe, first, that the most recent cohorts start their lives facing higher productivity than older cohorts. This is the key, and only, difference between cohorts. In each cohort there is a threshold level of ability such that individuals with higher ability optimally choose a college education, while the others do not. As productivity increases from one cohort to the next, and the goods used to obtain a college education become cheaper, this threshold decreases, i.e. educational attainment rises. In this context, a few mechanisms operate. (1) Consider a level of ability such that it is optimal to attend college at both low (old cohort) and high (recent cohort) productivity. Such individuals acquire more human capital in college in the recent cohort because goods are cheaper. Therefore, they have more out-of-college human capital and lower subsequent accumulation and earnings growth during their work lives. (2) The average college-educated worker in the recent cohort has lower ability than his counterpart in the old cohort. This follows from the fact that, as aggregate productivity rises, individuals with ability too low to initially choose college now find it optimal. Thus, the "new" college educated workers in the recent cohort are the least able while, in the old cohort they would have bee the most able high school-educated workers. This composition effect has two implications with opposite consequences on the slope of earning profiles. On the one hand ability drives human capital accumulation on the job, hence the lower average ability of college-educated workers in the new cohort tends to make their earning profile flatter than in the old cohort. On the other hand, lower ability also implies less out-of-college human capital which promotes faster accumulation and earnings growth for the recent cohort. Which one of the these mechanisms dominate is a quantitative question that we tackle in the empirical section of the paper. (3) Consider now an ability such that college is not optimal in both the old and recent cohorts. By assumption, individuals with such ability start working with exactly the same human capital in each cohort, and thus experience the same earnings growth. (4) Finally, the composition of high school-educated workers changes in the recent cohort because of the mechanism mentioned in point 2. The average high school educated worker is of lower ability in the recent cohort. This, again, has two opposing effects on the slope of earnings profiles and, therefore, a quantitative analysis is warranted.
Practically, we calibrate our model to match some key statistics summarizing the educational attainment and life cycle earning profiles of the 1940 cohort. We then compute the optimal decisions of subsequent cohorts and compare the evolutions of life cycle earnings for these cohorts to U.S. data. We find that the model can account for 60.8 percent of the observed decline in earnings growth between the 1940 and the 1980 cohorts. We also find that the model accounts for 45 percent of the observed flattening of the high school profile and 75.3 percent for the college profiles.
We note that, even though our model's focus is on college versus non-college educated workers, our theory does not rely on this particular partitioning of education choices. The critical observation is that individuals from more recent cohorts receive more schooling than their counterparts in older cohorts and that, therefore, they accumulate human capital at a slower pace over their work lives. We focus on the college and non-college distinction as a device to illustrate the quantitative importance of the forces at work.
The Model
In this section we describe the economic environment, and the optimization problem of an individual. We proceed to discuss the characteristics of the optimal solution for schooling and human capital accumulation on the job, and how they affect earnings growth.
The Environment
Time is discrete. The economy is populated by overlapping cohorts of individuals. A mass one of individuals are born each period, and live for J periods. They are differentiated by their ability to accumulate human capital, which we denote a. The ability remains constant throughout their lives. We assume that a ≥ 0 and that its cumulative distribution function, A, is time invariant.
Individuals also differ in their initial, that is age-1, endowment of human capital. An individual's initial human capital depends upon his ability. Thus, we denote initial human capital by h 1 (a) for an age-1 individual with ability a.
Individuals can accumulate human capital through education and on the job. We consider two levels of educational attainment: high school and college. All age-1 individuals are endowed with a high school education, but they can choose whether to attend college, or not. Thus, we interpret an individual's initial human capital, h 1 (a), as human capital obtained from high school. The cost of attending college is twofold. There is a time cost since individuals attending college do not work for s periods. There is also a good cost since individuals can choose the quality of their college education by investing goods into it. 3 Individuals who do not attend college start working at age 1. Working individuals can choose, each period, to allocate their time between renting their human capital for an exogenous rate w, and accumulating more human capital.
The technology for accumulating human capital in college is described by the function G(k, h 1 (a), a), where k stands for goods invested in college education. Thus, G(k, h 1 (a), a) is the human capital at age s + 1, that is after s periods of college, for an individual of ability a with initial human capital h 1 (a) who invested k units of goods (in present value) in college education.
The technology for accumulating human capital on the job is described by the function F (nh, a), where n stands for time spent in human capital accumulation, and h for human capital at the beginning of a period. Thus, F (nh, a) is the flow of additional human capital for a working individual of ability a who started the period with human capital h and decided to spend n ∈ (0, 1] units of time accumulating new human capital. Note that one input in this technology is a unit of human capital-time, nh. This is a standard assumption in the literature, e.g. ??, and ?. ? estimate production functions for human capital where they allow the elasticities with respect to time and human capital to differ. They cannot reject the hypothesis that these elasticities are the same, however.
The rental rate for human capital, w, grows at the (gross) rate g each period. We emphasize that w is the only exogenous variable in the model. Furthermore, since w is a deterministic function of time, we use it to index cohorts. We assume that human capital depreciates at rate δ ∈ (0, 1) on the job. Finally, individuals have access to a perfect credit market where they can freely borrow and lend any amount at the (gross) rate r.
An Individual's Optimization Problem
Let W j (h, w, a) denote the present value of earnings for a working individual of age j with human capital h, ability a, and observing a wage rate w in the current period:
Equation (2) describes the law of motion of human capital, and Equation (3) is a boundary condition.
Let V i (a, w) where i ∈ {hs, col}, denote the present value of earnings at age 1 net of the cost of education for an individual with ability a, observing a wage rate w in the current period. The value of not attending college is thus,
that is, it is the value of starting to work at age 1 with one's initial human capital h 1 (a). The value of attending college is
In this problem the time cost of a college education transpires through (1) the fact that labor income is earned from age s + 1 onward, hence the discounting term 1/r s ; and (2) the shorter working life relative to a high school-educated worker, hence the use of W s+1 to measure the present value of labor earnings. The good cost of a college education is measured in present value by k. To sum up, the value of attending college is the value of starting to work at age s + 1 with human capital
, a) net of the good cost k. The decision of whether to attend college or start working at age 1 is determined by the solution of max hs,col
Functional Forms
We assume that ability is log-normally distributed in each cohort,
and that an individual's high-school human capital, h 1 (a), depends upon ability according to
where z H is a positive parameter. We model the human capital technology in college, G, as
where η ∈ (0, 1) and z G a scale parameter. For the human capital technology on the job, F , we use the following specification:
where φ ∈ (0, 1) and z F is a scale parameter.
Discussion
We now discuss the determinants of earnings growth. First, we analyze the on-the-job human capital accumulation problem and establish that, conditional on ability, an individual's earnings growth is determined by its out-of-school stock of human capital. Second, we discuss the schooling decision and the determination of the out-of-school stock of human capital.
Working Life
We show, in appendix B, that problem (1)- (3) admits an interior solution of the form
where
We focus the discussion on this interior solution. 4 We interpret β j (w) as the marginal return to human capital, that is the increase in the present value of income resulting from a marginal increase in the stock of human capital. Note that β j (w) is decreasing in age. That is, the marginal return to human capital is lower as an individual's time horizon becomes shorter.
Second, β j (w) is proportional to w. That is, the marginal return to human capital is proportional to its rental rate, and the coefficient of proportionality depends upon age. Finally, observe that β j (w) is independent of ability.
Using Equation (8) the first order condition for the optimal choice of nh, the human capital-time devoted to human capital accumulation, reads
The left-hand side of this equation is the marginal cost of allocating human capital-time to accumulating more human capital, i.e. the forgone earnings, w. The right-hand side is the marginal benefit, i.e. the discounted marginal increase in wealth. It comprises two parts: the marginal value of human capital in the next period, measured by β j+1 (wg), and the marginal increase in human capital, measured by the marginal product of nh, that is F 1 (nh, a).
4 In a corner, that is when the optimal n is 1, the value function is
Given the functional form for F , Equation (9) yields the following interior solution for n:
which shows that the time spent in human capital accumulation is increasing in ability, and decreasing in the current stock of human capital. As is common in frameworks such as this one (e.g. ?
or ?) a corner solution may prevail where n = 1 for individuals with low human capital and/or high ability since, in both cases, the return to time spent in human capital accumulation is high. Thus, the typical time path of n is weakly decreasing with age: if the initial human capital is low enough, the individual spends some periods using all his time in human capital accumulation. Then, as human capital accumulates, less time is devoted to accumulating more. Figure 3 illustrates the typical path of n.
Equation (10) implies that the human capital-time spent in human capital accumulation, nh, is independent of the productivity, w. This is because, on the one hand an increase in w raises the returns to human capital (measured by β j+1 (wg)) while, on the other hand, it increases the opportunity cost of time spent accumulating human capital (measured by w). The linearity of β j implies that these effects exactly offset each others.
What then determines earnings growth over the life cycle? More specifically, what are the factors affecting earnings growth differently from one cohort to the next? The earnings of an individual at any point in time are given by wh(1 − n). Thus, the growth rate of w is a determinant of earnings growth. In our experiment, however, this rate is the same for all cohorts by assumption. It is, therefore, not the source of any changes across cohorts. The second driver of earnings growth is the term h(1 − n). Its growth rate is an average of the growth rate of h and the growth rate of nh.
As established above, the latter is independent of w and depends solely upon age. Since w is the only variable that differentiates cohorts, the growth rate of nh does not differ from one cohort to the next. That is, conditional on age, the growth rate of nh is the same across all cohorts. Turn finally to h, the stock of human capital itself. Combining Equations (2) and (10) reveals that its rate of growth is
Since, again, the term β j+1 (wg)/w is independent of w, the growth rate of h over the life cycle is independent of w. Importantly, however, it is a decreasing function of the initial stock of human capital, h j , and an increasing function of ability. The typical path of human capital over the life cycle is illustrated in Figure 4 : when an individual starts with high human capital, the growth rate of human capital, and therefore earnings, is lower.
Equation (11) illustrates some of the main mechanisms at work in our model. Assume for the moment that individuals from the most recent cohort start working with more human capital than individuals from an older cohort. Then, conditional on ability, each individual accumulates human capital at a slower pace in the recent cohort. This implies flatter earning profiles for this cohort. In addition, Equation (11) reveals that earnings profiles are flatter for individuals with lower ability, holding the initial level of human capital constant.
We have established that, conditional on ability, the out-of-school stock of human capital is the only determinant of lifetime earnings growth. We now turn to the determination of this out-of-school stock, which depends upon the schooling decision of individuals.
Schooling choice
The present value of income for an individual who decides to start working after high-school is, using Equation (4),
The value of going to college is, using Equation (5),
The first order condition for k is
which equates the marginal good cost of a college education with its marginal returns. The former is one while the latter results from the marginal productivity of goods in the college human capital technology, G 1 (k, h 1 (a), a), and the marginal return to human capital at the end of the college period, β s+1 (wg s ) . Given the functional form for G we find that, at the solution k * of problem (5), the out-of-college human capital is:
Note that more able individuals accumulate more human capital in college. There are, therefore, two counteracting effects of ability on earnings growth. On the one hand, individuals with high ability start working with more human capital. This tends to reduce earnings growth later in life, as established in the previous section. On the other hand, these individuals accumulate human capital faster when they work -this also was established in the previous section. This tends to increase their earnings growth later in life. Which one of these two effects dominates is a quantitative question that we address in the next section.
Equation (13) shows that the out-of-college stock of human capital is increasing in the level of productivity, w. This is because the marginal cost of a good invested in a college education is constant and equal to 1, while the marginal benefit depends upon the marginal return to human capital, β s+1 (wg s ), which is increasing in w. This feature of the solution implies that, conditional on ability and a college education, an individual starts working with more human capital when the level of productivity is higher. It follows then, from the discussion in the previous section, that such an individual experiences less earnings growth.
To determine the educational attainment of a given cohort we compute the threshold ability level such that an individual with this ability is indifferent between attending college or not, that is we find a such that
We show in appendix C.3 that this equation can be written as
where Z 1 , Z 2 and Z 3 are positive constant. We now describe the case where the left-hand side of Equation (14) is convex, since this is the relevant case in our quantitative exercise, i.e., φ > 0.5.
Panel A of Figure 5 describes the determination of educational attainment, that is the solution of Equation (14).
The first observation is that when the wage rate is too low Equation (14) may not have a solution.
The returns to human capital can be so low that no individual finds it profitable to spend s periods in college, instead of starting to work right-away. College enrollment would then be zero.
For higher levels of the wage rate, as represented in Panel A of Figure 5 , there are two ability thresholds, a * (w) and a * * (w), at which individuals are indifferent between college and high school.
The schooling choice of an individual with ability a facing productivity w at age 1 is then
Do not attend college if a ∈ (a * (w), a * * (w))
The reason why individuals with ability less than a * (w) do not attend college is because their ability to accumulate human capital in college and after is not high enough to offset the opportunity cost of college. The reason why individuals with very high ability, that is above a * * (w), do not attend college is because their ability is so high that accumulating human capital on the job is more profitable than attending college and foregoing earnings for s periods.
An inspection of Equation (14) also reveals the effect of an increase in productivity on the educational attainment of different cohorts. Consider an "old" and a "recent" cohort. Since productivity is growing, its level is lower when the "old" cohort starts its life than when the "recent" cohort starts its life. Label these productivity levels w old and w recent , respectively. Panel B of Figure 5 shows the effect of this difference on the educational attainment of the two cohorts. It transpires that facing a higher level of productivity at the start of their lives induce more people to attend college in the recent cohort than in the old one.
In our quantitative section, the fraction of individuals above a * * is negligible at every point in time. Thus, from now on, we abstract from this term to simplify the discussion and the notations.
The decline in a * induced by the growth in productivity means that ability levels below, but close to, a * (w old ) will find it optimal to attend college when productivity rises to w recent . This implies that (1) the average college-educated worker has lower ability in the recent cohort since the new college-educated have the lowest ability; and (2) the average high school-educated worker also has lower ability since only the least able individuals remain high school-educated as productivity rises.
3 The Quantitative Exercise
Calibration
We assume that a model period is 1 year and that individuals live for J = 50 periods (from 18 to 68). College lasts for four periods, thus s = 4, and we set the annual rate of interest to 5%, thus r = 1.05. We follow ? and set the annual rate of depreciation of human capital at 1.14%, thus δ = 1.14/100.
The remaining parameters are θ ≡ (µ, σ, η, φ, z H , z G , z F , g) . We calibrate them by minimizing a distance between moments simulated from the model, and their empirical counterparts. Specifically, we compute a series of wages growing through time at rate g. We denote by w τ (θ) the wage rate in calendar year τ , and adopt the normalization w 1940 (θ) = 1. We then compute the optimal decisions of individuals reaching age 25 in the calendar years τ = 1940, 1950, . . . , 1980. We call an individual reaching age 25 in calendar year τ a member of cohort τ.
We let p τ (θ) denote the proportion of individuals from cohort τ who optimally decide to attend college:
Note that p τ (θ) depends upon our choice of θ via two channels. First the growth rate of productivity, g, determines the level of wages w τ (θ) which, in turn, determines the critical ability a * (w τ (θ)).
Second, given a * (w τ (θ)), the mass of college educated workers of cohort τ depends on the density function A , which is determined by the parameters µ and σ. We denote by E i τ,j (θ) the average earnings for cohort τ at age j, conditional on educational attainment i ∈ {hs, col}. We also define the conditional standard deviation S i τ,j (θ). 5 Let E i τ,j and S i τ,j denote their empirical counterparts.
We find θ by solving the following problem: min θ i∈{hs,co} j=35,45,55 the parameters determining the pace of human capital accumulation on the job: the mean ability, µ, and the parameters of the production function F : z F and φ. Remember, in addition, that our theory ascribes differences in earnings growth to the stock of human capital at the beginning of one's work life. Thus, the data on earnings growth for high school and college workers also discipline the parameters governing the initial human capital of the high school workers, z H , and the production function for human capital in college, z G and η. The second part of the objective function disciplines, among others parameters, the dispersion in ability, σ. The last part of the objective function is the only place where time series information is used. We calibrate the model to match the time path of educational attainment for each cohort because it imposes additional discipline on the distribution of ability given the growth in earnings. Furthermore, matching the educational attainment of successive cohorts allows us to assess the quantitative relevance of the composition effect leading to the flattening of earnings profiles. Table 2 reports the calibrated values of the parameters, and Figure 6 shows the model's fit to the data. We find φ = 0.63 for the elasticity parameter in the production function for human capital on the job. This is comparable to existing estimates of this parameter. Namely, ? report a range of estimates, varying from 0.5 to 1 in the literature. Note that the growth rate of productivity, g, is 0.5 percent per year. This is noticeably less than the targeted growth rate of labor earnings over the work life of the 1940 cohort: 4.7 and 4 percent for college-and high school-educated workers, respectively. This difference shows that most of earnings growth in our model is endogenous, and determined by human capital accumulation. The most able increase their human capital the fastest. The discontinuity at a * (w 1940 (θ)) indicates, however, that the marginal worker increases his human capital less when he attends college than when he does not. This is a key mechanism in our model, which we discussed in the previous section. It results from the fact that the marginal individual has more human capital at age 25 (see panel A) if he attends college. This higher stock at age 25 implies, in turn, a lower rate of accumulation in the subsequent years.
Discussion
The fact, observed on Panel B, that the pace of human capital accumulation over life is increasing in an individual's ability deserve further comments. Consider Equation (11) Panel C shows earnings growth between age 25 and age 55. Earnings growth is the highest for the most able individuals, with a discontinuity at the marginal college worker which is a direct effect of the discontinuity in Panel B. Because of this discontinuity some college-educated workers experience less earnings growth than some high school-educated workers. In the data, however, earnings growth is higher for college-educated workers -see Figure 1 . In order to reconcile Figure   7 -C with this observation, the appropriate distribution of type must be used, hence our choice of using earnings growth for college-and high school-workers as a way to discipline the parameters of the model.
Main Experiment
We use our model to compute sequences of schooling and human capital accumulation decisions for a sequence of cohorts from 1940 to 1980. Specifically we first discretize the distribution of ability, a, on a 200-point grid. We then let productivity, w, grow at the rate g given in Table 2 . Thus, each cohort differs from the others in only one dimension: the level of productivity it faces at age 1. For each cohort we compute the optimal schooling decisions, time spent in human capital accumulation, human capital stock and earnings for each one of the 200 ability levels in the grid.
To understand our results, Figure 8 compares the decisions of the 1940 and 1980 cohorts. Panel A shows the level of human capital at age 25. We distinguish three groups of ability. The "alwayshigh school" group, with a ≤ a * (w 1980 (θ)) , corresponds to those who decide to start working at age 1 under both levels of productivity. The "switcher," with a * (w 1980 (θ)) ≤ a ≤ a * (w 1940 (θ)) are those that are prompted to attend college by the increase in productivity. The "always-college" group, with a ≥ a * (w 1940 (θ)), corresponds to those who attend college under both the low and high productivity levels. Panel A reveals that the human capital at age 25 in the "always-high school"group is the same in each cohort. This is because their human capital out of high school is exogenously given, and accumulation on the job is independent of productivity -see Equation (11).
Panel A also reveals that human capital at age 25 is higher for each member of the "switcher" and the "always-college" groups. This is the result of college attendance. For the "switcher" group this is because attending college allows them to start working with more human capital than if they had not gone to college. For the "always-college" group this is because they accumulate more human capital in college as a result of the higher level of productivity -see Equation (13). Panel B shows the effect of productivity growth on the pace of human capital accumulation: those having more human capital at age 25, as a result of the increase in productivity, accumulate human capital at a slower rate between 25 and 55.
Panel C shows the effect of productivity on earnings growth. They decrease for individuals having more human capital at age 25. Panel C also exemplifies the two mechanisms are at work in the model. There is a "direct" effect of productivity growth on those ability levels that are induced to accumulate more human capital. That is, holding ability constant, earnings growth decreases for the "switcher" and the "always-college" group. There is also a composition effect since the ability composition of each group changes. For the "always-high school" group, the composition effect is the only effect at work. This result from our assumption that human capital out of high school is given, and independent of productivity. Figure 9 shows the model's implications for the earnings growth of each cohort, from 1940 to 1980, and contrasts it to the data. Table 3 One reason why our model predicts a stronger flattening for the college-than for the high schooleducated workers is that, for high school workers, only the composition effect from the increase in educational attainment contributes to the flattening. That is, the only reason why the growth in earnings is flatter in the recent cohort of high school workers is that the ability of the average high school worker decreases in each cohort. 6 We infer, from this observation, that the composition is quantitatively relevant: it accounts for 45% of the flattening for high school workers. For college educated workers an additional effect is at work: the fact that each college educated worker starts working with more human capital.
We emphasize that the only variable driving our results is the exogenous growth in productivity.
As emphasized earlier, the rate of growth that we use is small: 0.5 percent per year. This is because most income growth in the model is endogenous and driven by human capital accumulation. We also note that, by construction, the growth rate of labor income in the model fits the data for the 1940 cohort. Since this is also the cohort that faces the highest income growth, we conducted the following sensitivity experiment. We computed the solution of the model with a growth rate of productivity of 0.25 percent instead of 0.5, and left the other parameters at their values indicated in Table 2 
Conclusion
The earnings profile of workers are becoming flatter with each new cohort. In this paper, we proposed a quantitative theory of this phenomenon. We used a model of human capital accumulation on the job that is now standard in the literature, and embedded it into a schooling choice model. The model accounts for 60.8 percent of the observed flattening of earnings for the average worker, between the 1940 and the 1980 cohort. Our theory ascribes this to only one exogenous variable: aggregate productivity growth.
There are a few mechanisms generating our results. First, the standard model of human capital that we use (à la Ben Porath) implies that the higher the out-of-school stock of human capital, the lower the subsequent accumulation and earnings growth. Since the most recent cohorts accumulate more human capital in college than the older ones, they start working with more human capital and face less earnings growth. There are also composition effects at work. Namely, the increase in college attainment of successive cohorts implies that the average ability of high school-and collegeeducated workers is lower in the most recent cohort. Since ability is a determinant of human capital accumulation and earnings growth on the job, these effect reduce the slope of earnings profile for the recent cohorts. We found that, for high school-educated workers the composition effect alone accounts for 45 percent of the actual decline.
Our model is simple and tractable and our experiment suggests that the mechanism it emphasizes is quantitatively relevant. Other forces are certainly at works in the data. For instance, the growth rate in productivity may not be constant and there exists evidence that it declined toward the end of the 20th century -see ?. We leave the exploration of such additional mechanisms for future work.
The data for Figures 1 are from the IPUMS-USA database. 7 The earnings variable is incwage. We consider white (raced=100) male (sex=1) workers, employed and working for a wage (empstat=1,classwkr=2). We group the data by age intervals: 20-29,30-39,...,50-59 which we label 25,35,...55. We deflate the data using the Bureau of Labor Statistics' Consumer Price Index. To construct age profiles of earnings by cohort, we build "synthetic" cohorts. That is, we consider individuals of age 25 in 1940, age 35 in 1950, etc. .. and we label these groups the "1940 cohort," the "1950 cohort," etc... For education we use educ=6 for high school and educ≥ 7 for college. This means that we label as "high school-workers" individuals whose highest educational attainment is a completed high school degree. Table 1 displays earnings figures in panel A for 5 cohorts. Panel B presents similar statistics for an alternative definition of high school v. college. In panel B we label "high school" a worker that has at least a high school degree and up to 3 years of college, we label "college" a worker that has at least 4 years of college completed.
B Human capital accumulation on the job
The optimization problem of a worker is
It is immediate that, in the last period of life, W J (h, w, a) = wh. Consider now age J − 1. The optimization problem is
The first order condition for n at an interior is wh = r −1 wgz F ah φ φn φ−1 , implying
. Note: In panel A "High school" is defined as workers whose highest educational attainment by age 25 is a completed high school degree. In panel B "High school" is defined as workers whose educational attainment by age 25 is a completed high school degree or up to 3 years of college.
Substituting this solution into the objective function, and rearranging, yields:
.
Turn now to the generic period j. Using the result just derive, assume that
Then the age-j problem is
Using the first order condition for n, an interior solution is:
Substituting into the objective function and rearranging yields:
These results can be simplified further by solving for β j and α j . This yields
where χ = (1 − δ)g/r and ∆ = κ [gz F /r] 1/(1−φ) . Note: The data is for employed white men, working for a wage. (14) while the straight line represents the right-hand side. Panel B illustrates the effect of an increase in productivity from w old to wrecent: only the right-hand side of Equation (14) increases, leading to an increase in educational attainment. 
